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L INTRODUCTION

The Sample Design Team approves the results of the Census 2000 Accuracy and
Coverage Evaluation (A.C.E.) E-sample identification operation for release to persons
who need this information to carry out A.C.E. operations. The Processing Support and
Coverage Measurement Systems staff has included the information reflecting the
E-sample identification in the sample design file and the Hundred Percent Census
Unedited File (HCUF) extract. We have previously approved the E-sample identification
because this was a continuous operation. The intent of this document is to formalize and
distribute the final results. Note that an identified E-sample housing unit may not
necessarily contain E-sample people because the housing unit may not contain data-
defined people. The E sample contains only data-defined people.



The Census Bureau will use the A.C.E. survey as a quality check for Census 2000 by
comparing two different samples. the Population or P sample, and the Enumeration or
E sample. We previously selected the P sample by:

. creating an independent list of addresses developed in a sample of block clusters
selected under the Integrated Coverage Measurement 750,000 housing unit design
(results in reference 1)

. subsampling medium and large block clusters from the listing sample (results in
reference 2)

. subsampling small block clusters from the listing sample (results in reference 3)

. subsampling housing units in large block clusters (results in reference 4)

To identify the E sample, we map the A.C.E. geography onto the HCUF, the census list of
housing units, and create an E sample that overlaps the P sample. The clusters in the

E sample are the same clusters previously selected for the P sample, but the housing units
in the samples are not necessarily the same. The A.C.E. initial housing unit matching
involved comparing the A.C.E. housing unit list to the January, 2000 census list, the most
current list at the time of matching. When identifying the E sample from the HCUF,
changes in the census housing unit list have occurred, so the HCUF does not perfectly
correspond to the earlier census list. Corresponding HCUF housing units were on the
census list used for matching, while non-corresponding HCUF housing units were not.
All HCUF housing units, regardless of their correspondence status, have a non-zero
probability of selection for the E sample to ensure the statistical validity of the A.C.E.
estimates.

In clusters with fewer than 80 HCUF housing units or in the American Indian reservation
(AIR) sampling stratum, all HCUF housing units are in the E sample whether they are
corresponding or non-corresponding. In non-AlR clusters with 80 or more HCUF
housing units, we use the results of A.C.E. housing unit subsampling to identify the

E sample. The segments created for housing unit subsampling are mapped onto the
HCUF using the correspondence between A.C.E. and census housing units established in
initial housing unit matching. A non-corresponding HCUF housing unit goes into the
same segment as its nearest previous corresponding neighbor on the HCUF. The HCUF
housing units in segments selected for the P sample are then also in the E sample. If the
E-sample segment has fewer than 80 non-corresponding HCUF units, then all of them are
in the E sample. Otherwise we systematically subsample the non-corresponding units in
the E-sample segment, with the selected units included in the E sample. This step is
called E-sample subsampling.

The E-sample identification methodology can lead to a cluster having two different
E-sample weights. In clusters where E-sample subsampling occurred, the corresponding
E-sample housing units have the same weight as the P-sample housing units. But the
non-corresponding E-sample housing units, which were selected in the E-sample
subsampling step, have a larger weight due to the additional subsampling.
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Section I of this memorandum and its attachments contain summary statistics of the
operation. Please direct any questions regarding E-sample identification to Ryan Cromar
(301-457-1636), James Farber (301-457-4282), or Deborah Fenstermaker (301-457-4195)
of the Decennial Statistical Studies Division.

RESULTS

For the 50 states and the District of Columbia, 11,303 block clusters with 311,029
housing units are in the E sample after E-sample identification, plus 499 clusters and
14,113 housing units in Puerto Rico. The E-sample housing unit totals are larger than the
P-sample totals, which are 300,913 for the United States and 13,736 for Puerto Rico.!
Table 1 in Attachment 1 summarizes the results of the P and E sample for each state and
the nation.

Table 2 compares the weighted and unweighted number of P- and E-sample housing units
in each state. The weights generally account for differences between the unweighted P-
and E-sample size and make the weighted housing unit differences small. For example,
the unweighted P sample in Oregon is about 17 percent lower than the E sample. But the
higher P-sample weight brings the weighted P sample to within 1.5 percent of the

E sample. Nationally, the weighted number of P-sample housing units is less than one
percent larger than the E sample.

Tables 1 and 2 show the nation and most states have E-sample housing unit totals that are
greater than the P-sample. Tables 3A and 3B summarize the situations where this occurs.
As shown in Table 3A, the majority of the difference between the two samples occurs in
the 260 clusters that had fewer than 80 A.C.E. housing units but more than 80 HCUF
housing units. A cluster in this group did not undergo A.C.E. housing unit subsampling,
so the entire cluster was in the P sample and therefore also in the E sample. While some
of these clusters required E-sample subsampling due to a large number of non-
corresponding housing units, most did not and had all of their corresponding and non-
corresponding housing units identified for the E sample. For example, a cluster in this
group could have 50 A.C.E. and 120 HCUF housing units. Even if all 70 of the extra
housing units are non-corresponding, this cluster would not need E-sample subsampling
and all 120 housing units would be in the E sample. Aggregating such changes in the
census housing unit stock over the clusters in this group leads to the larger E sample.
Similar situations also occur in some of the other groups in Table 3. Table 3B combines
the 0 housing unit and 1 to 79 housing unit groups to provide consistency with Table 4,
which decomposes the cases shown in Table 3B to the state level.

We use the term “P sample” to denote the housing units designated for A.C.E.
interviewing after large block cluster subsampling. The results of interviewing
will determine the actual P-sample people.
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Figure 1 shows the distribution of the number of E-sample housing units in each cluster.
The 1,290 clusters in the first bar have zero E-sample housing units. Note that Table 1
shows 1,240 clusters with zero HCUF housing units. The cause of this discrepancy is
random sampling variation. Fifty clusters have 80 or more HCUF housing units, but none
of those housing units were in the segment selected for the P sample during A.C.E.
housing unit subsampling. Therefore the E sample in these clusters also has no housing
units. This outcome is acceptable and statistically valid.

We summarize the P- and E-sample weights with tables and figures in Attachment 2.
Figure 2 shows the distribution of the P-sample cluster weights and the weighted mean
E-sample cluster weights. Computing a weighted mean E-sample weight is necessary
because clusters where E-sample subsampling occurred have two different E-sample
weights. We compute the weighted mean E-sample cluster weight by:

. multiplying each of the E-sample weights by the proportion of housing units in the
cluster that have that weight
. adding the proportional weights to get the weighted mean E-sample weight.

For instance, if a cluster had 60 housing units with an E-sample weight of 500 and 40
housing units with an E-sample weight of 1000, then the weighted mean E-sample cluster
weight is (60/100) x 500 + (40/100) x 1000 = 700.

As shown in Figure 2, about 94 percent of the clusters have E- and P-sample weights less
than 700. In general, the weights over 700 are from small block clusters, which usually
contain few housing units. A few non-small clusters have weighted mean E-sample
weights over 1000 due to E-sample subsampling. As shown in Figure 3, which compares
the distribution of E- and P-sample housing unit weights, about 99 percent of the P- and
E-sample housing units have weights that are less than 700.

Figure 4 shows the distribution of E-sample cluster and housing unit weight-1. An
E-sample housing unit received weight-1 if the housing unit corresponded to an A.C.E.
housing unit. Figure 4 shows that:

. more than 94 percent of the E-sample housing units have E-sample weight-1

. about 99 percent of these housing units have an E-sample weight-1 less than 700

. about 94 percent of clusters with E-sample weight-1 have E-sample weight-1 less
than 700

Figure 5 shows the distribution of E-sample cluster and housing unit weight-2, which was
assigned to non-corresponding E-sample housing units. Figure 5 shows that:

. six percent of the E-sample housing units have E-sample housing weight-2
. about 93 percent of these housing units have E-sample weight-2 less than 700
. three clusters and about 200 housing units have E-sample weight-2 above 1,800
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The three clusters and 200 housing units with the largest E-sample weight-2 values
clearly illustrate the effect of E-sample subsampling. The P-sample weights in these
clusters were already relatively large, and then the E-sample non-corresponding housing
units received additional weight to represent the HCUF housing units not selected in
E-sample subsampling. Thus the E-sample weight-2 grows large.

The remaining figures in the attachments are boxplots that present the following statistics.
The median, or the S0™ percentile, is the white horizontal line inside each box. This
means 50 percent of the clusters have weights below the median, and 50 percent have
weights above. The 25" and 75" percentiles are the lower and upper borders,
respectively, of the shaded boxes. The upper and lower whiskers represent either the
most extreme values of the distribution or the median +/- 1.5 times the interquartile range
(IQR), whichever lies closer to the median. The IQR is the difference between the 75"
and 25" percentiles. Under a normal distribution, about 99.3 percent of the cluster
weights would fall between the whiskers. Lines beyond the whiskers represent potential
outlier weights.

Figure 6 has boxplots showing the distribution of E- and P-sample weights overall and by
sampling stratum. We determined the sampling stratum during stratification in the first
phase of A.C.E. sampling using early estimates of housing unit counts. The four
sampling strata are small clusters (0-2 housing units), medium clusters (3-79 housing
units), large clusters (80 or more housing units), and AIR clusters. The figure shows that:

. P- and E-sample weight distributions within each sampling stratum are similar
with the exception of the few extreme E-sample cluster weights

. weights from small block clusters are generally higher than weights from medium
and large clusters, which is by design

. there is relatively equal weighting between medium and large block clusters in
both the P and E samples

Figures 7 and 8 show distributions of the weighted mean E-sample and P-sample cluster
weights by state, respectively. The distributions of weights in the P and E samples
within each state are similar. Like the P-sample weights, small population states, such as
Alaska, Delaware, Hawaii, Rhode Island, South Dakota, and Vermont, have smaller
E-sample weights than other states. This is because the smaller states have larger samples
than they would have received under sampling with probability proportional to size. Two
clusters with weighted mean E-sample cluster weights greater than 1500 occurred in
California.

Figure 9 presents the P- and E-sample cluster weights for the five major reduction strata:
minority, low inconsistent, high inconsistent, consistent, and medium stratum jumpers.
The distribution of the P- and E-sample cluster weights are similar within each A.C.E.
reduction stratum.



CC:

One goal for the P and E samples was to reduce weights for clusters that have high
concentrations of traditionally undercounted population groups and for clusters that may
be more likely to have coverage errors. As shown in Figure 9, the weights for minority
clusters for both the P and E samples are generally lower than the consistent stratum
weights, as are the weights for the two inconsistent reduction strata, where coverage
problems might occur. Similarly, the weights for medium stratum jumper clusters are
comparatively low for the P and E samples. All stratum jumper clusters were retained in
the A.C.E. medium and large cluster reduction to avoid excessively large weights for
these clusters after large block cluster subsampling.

Attachment 3 includes summary statistics for the three major Types of Enumeration Area
(TEA). Table 5 gives the distribution of E- and P-sample clusters and housing units by
TEA, while Figure 10 summarizes the weights. This figure shows that the P and

E samples have similar distributions within each of the major TEAs. Table 6 in
Attachment 4 shows E- and P-sample cluster and housing unit totals by A.C.E. Regional
Office (ACERO). '
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Attachment 1
Page 2 of 5

Table 2 State Weighted and Unweighted P-Sample and E-Sample Housing Units and Average Weights

Weighted Housing Unit Estimates Housing Unit Sample Sizes Average Weight

P Sample E Sample P over E P Sample E Sample P over E P Sample E Sample
Alabama 1,967,703 1,953,559 1.007 4,450 4,569 0 974 442 428
Alaska 186,971 187,657 0.996 1,739 1,867 0 931 108 101
Arizona 2,291,735 2,419,098 0.947 7,667 7,861 0 975 299 308
Arkansas 1,204,014 1,214,878 0.991 2,716 2,956 0 919 443 411
Califormia 12,255,066 12,129,849 1 o10 33,527 34,405 0.974 366 353
Colorado 1,633,980 1,579,070 1.035 4,153 4,259 0.975 393 371
Connecticut 1,262,197 1,249,792 1.010 3,243 3,315 0.978 389 377
Delaware 282,962 285,557 0.991 1,770 1,929 0.918 160 148
District of Columbia 295,972 295,099 1.003 2,190 2,360 0.928 135 125
Florida 7,350,667 6,958,799 1.056 15,254 15,171 1.005 482 459
Georgia 3,178,003 3,101,337 1.025 7,762 7,719 1.006 409 402
Hawaii 446,780 467,582 0.956 3,603 3,976 0 906 124 118
Idaho 475,978 494,377 0.963 1,995 2,248 0 887 239 220
Illainois 4,752,616 4,723,175 1.006 12,365 12,492 0.990 384 378
Indiana 2,565,559 2,611,248 0.983 5,945 5,952 0 999 432 439
Iowa 1,286,159 1,303,393 0.987 2,991 3,144 0 951 430 415
Kansas 1,054,277 1,085,066 0.972 2,666 2,858 0 933 395 3380
Kentucky 1,738,637 1,688,359 1.030 3,973 4,052 Q0 982 437 417
Louisiana 1,690,093 1,767,498 0.956 4,417 4,887 0 904 383 362
Maine 606,684 580,671 1.045 1,932 2,025 0.954 314 287
Maryland 2,240,463 2,237,811 1.001 5,287 5,437 0.972 424 412
Massachusetts 2,637,732 2,652,699 0 994 6,393 6,985 0.915 413 380
Michigan 3,945,568 3,948,348 0 999 9,980 10,139 0.984 395 389
Minnesota 1,976,410 1,940,302 1.019 5,154 5,163 0.998 383 376
Mississippi 1,067,393 1,065,495 1.002 2,934 3,135 0.936 364 340
Missouri 2,678,909 2,576,545 1.040 5,509 5,329 1 034 486 483
Montana 463,607 459,884 1.008 2,800 2,867 0 977 166 160
Nebraska 684,874 667,586 1.026 1,961 1,963 0 999 349 340
Nevada 895,050 862,509 1.038 2,114 2,215 0.954 423 389
New Hampshire 558,641 523,562 1.067 1,765 1,893 0 932 317 277
New Jersey 3,377,908 3,338,768 1.012 8,271 8,618 0 960 408 387
New Mexico 708,714 667,620 1.062 3,588 3,426 1.047 198 195
New York 7,573,292 7,706,526 0.983 18,691 20,269 0.922 405 380
North Carolina 3,857,166 3,748,539 1.029 7,843 7,864 0.997 492 477
North Dakota 294,040 288,677 1.019 2,184 2,241 0 975 135 129
Chio 4,785,461 4,687,680 1,021 11,342 11,239 1.009 422 417
Oklahcma 1,461,163 1,465,046 0.997 3,666 3,669 0.999 399 399
Oregon 1,411,681 1,431,030 0.986 3,472 4,147 0 837 407 345
Pennsylvania 5,130,010 5,179,175 0 991 12,264 12,592 0 974 - 418 411
Rhode Island 408,426 401,022 1 018 1,774 1,750 1 014 230 229
South Carolina 2,274,389 2,332,485 0.975 4,499 4,470 1 006 506 522
South Dakota 300,952 297,492 1.012 2,177 2,206 0 987 138 135
Tennessee 2,489,607 2,609,919 0.954 5,819 6,451 0 902 428 405
Texas 8,116,215 8,098,923 1.002 20,362 21, 652 0 940 399 374
Utah 885,164 823,255 1.075 2,486 2,375 1 047 356 347
Vermont 307,822 296,414 1.038 1,916 1,903 1.007 161 156
Virginia 2,714,879 2,797,836 g 370 6,887 7,286 0.945 394 384
Washangton 2,496,269 2,435,145 1.025 6,107 6,391 0.956 409 381
West Virginia 917,901 916,552 1.001 1,877 1,897 0 989 489 483
Wisconsin 2,274,773 2,268,976 1.003 5,509 5,437 1.013 413 417
Wyoming 190,271 194,844 0 977 1,918 1,975 0.971 99 99
United States 115,650,803 115,016,729 1.006 300,913 311,029 Q0 967 384 370
Puerto Rico 1,439,463 1,409,954 1 021 13,736 14,113 0.973 105 100
GRAND TOTAL 117,090,266 116,426,683 1 006 314,649 325,142 0 968 372 358
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Page 3 of 5
Table 3A. Cluster and Housing Unit Totals by A.C.E. and HCUF Cluster Size

Number of HCUF Housing Units in Cluster

0 1 -79 80 or more

Number of 0 1,059 clusters 129 clusters 26 clusters

A.C.E. 0 E-sample units 813 E-sample units 1,645 E-sample units

Housing 0 P-sample units 0 P-sample units 0 P-sample units
Units in

Cluster 1 -79 162 clusters 6,772 clusters 260 clusters

0 E-sample units 182,673 E-sample units 25,684 E-sample units

1,656 P-sample units 183,936 P-sample units 14,005 P-sample units

80 or 19 clusters 175 clusters 3,200 clusters

more 0 E-sample units 10,078 E-sample units 104,249 E-sample units

1,071 P-sample units 7,989 P-sample units 105,992 P-sample units

Table 3B. Cluster and Housing Unit Total by A.C.E. and HCUF Cluster Size
with 0 and 1 - 79 Groups Combined

Number of HCUF Housing Units in Cluster

0 - 79 80 or more
Number of A.C.E. 0 - 79 8,122 clusters 286 clusters
Housing Units in 183,486 E-sample units 27,329 E-sample unats
Cluster 185,592 P-sample units 14,005 P-sample units
80 or more 194 clusters 3,200 clusters
10,078 E-sample units 104,249 E-sample units
9,060 P-sample units 105,992 P-sample units
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Figure 9. Weights by A.C.E. Reduction Stratum
for Medium and Large Clusters
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Table 5. Distribution of E- and P-Sample Clusters and HUs
by Major Type of Enumeration Area Group

Major Type of P-Sample E-Sample
Enumeration Area Clusters HUs HUs

Block Canvassing 7,799 236,098 245,558
Address Listing 3,084 61,734 62,276
List/Enumerate 420 3,081 3,195
Total for US 11,303 300,913 311,029
Puerto Rico Tas 13,736 14113
Grand Total 11,802 314,685 325,142

Notes:

Block Canvassing includes Type of Enumeration Area Codes 1, 6, 7, and 8.
Address Listing includes Type of Enumeration Area Codes 2, 5, and 9.
List/Enumerate includes Type of Enumeration Area Code 3.

Puerto Rico is entirely in the Address Listing Major Type of Enumeration Area
but is not included in the above Address Listing numbers.
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Table 6. Distribution of Clusters and E and P-sample HUs
by A.C.E. Regional Office

P-Sample E-sample

ACERO ACERO Name Clusters HUs HUs
21 Boston 1,411 37,240 39,233
22 New York 498 17,434 18,481
23 Philadelphia 827 24,558 25,475
24 Detroit 801 23,199 23,275
25 Chicago 825 23,819 23,881
26 Kansas City 970 22,702 23,119
27 Seattle 946 24,050 25,911
28 Charlotte 1,041 29,027 30,123
29 Atlanta 970 27,466 27,459
30 Dallas 1,116 27,713 29,674
31 Denver 1,543 31,048 31,388
32 Los Angeles 854 26,393 27,123
Total 11,802 314,649 325,142

Note: Puerto Rico is included in the Boston ACERO.



